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FOREWORD 

This Indian Standard ( Part 2 ) was adopted by the Bureau of Indian Standards on 19 June 1989, 
after the draft finalized by the Power Line Carrier Systems and Associated Telecontrol 
Equipment Sectional Committee had been approved by the Electronics and Telecommunication 
Division Council. 

Telecontrol systems are used for monitoring and control of geographically widespread processes 
and have to work under a wide range of environmental conditions. 

To ensure the optimal performance under all possible conditions, it is absolutely necessary to 
establish classes for the different environmental influences. Thus producer and user are given the 
possibility to agree on the quality of the equipment and to avoid delivery and installation of 
equipment not adequate to the special application. 

NOTE — The test procedures for various environmental influences — climatic as well as mechanical are covered 
in IS 9000 ( Series ) *Basic environmental testing procedures for electronic and electrical items*. 

As telecontrol equipment is part of the wide field of electronic equipment, it was decided to base 
these standards on the equivalent lEC standards for electronic process control equipment. The 
classes used in this standard thus correspond to the classes adopted for electronic process 
control equipment. However, only those classes were considered which apply to the usage of 
telecontrol equipment. 

Corrosive and erosive influences, EMC as well as relevant test procedures are under considera- 
tion and will be dealt with later. 

This standard forms Part 2 of the series which cover telecontrol equipment and systems. The 
other parts in the series are; 

Part I General principles 

Part 3 Interfaces 

Part 4 Performance requirements 

Part 5 Transmission protocols 

Part 6 Glossary 

This standard is based on lEC Publication 870-2-1 ( 1987 ) 'Telecontrol equipment and system: 
Part 2 Operating conditions, Section I Environmental conditions and power supplies', issued by 
the international Electrotechnical Commission and is technically equivalent to the same. 

In reporting the results of a test or analysis made in accordance with this standard, if the 
final value, observed or calculated, is to be rounded ofiF, it shall be done in accordance with 
IS 2 : 1960 'Rules for rounding off numerical values ( revised y. 
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Indian Standard 



TELECONTROL EQUIPMENT AND SYSTEMS 

PART 2 ENVIRONMENTAL CONDITIONS AND POWER SUPPLIES 



1 SCOPE 

1.1 This standard ( Part 2 ) applies to telecon- 
trol equipment and systems with coded bit 
serial data transmission for monitoring and 
control of geographically widespread processes, 

1.2 The object of this standard ( Part 2 ) is to 
specify classes for environmental conditions 
under which telecontrol equipment has to 
operate. 

NOTE — The specified classes and given parameters 
correspond with the international classes for electro- 
nic process control equipment, but according to the 
practical needs of telecontrol equipment, the number 
of classes has been reduced in some cases. 

2 REFERENCES 

2,1 The following Indian Standards are neces- 
sary adjuncts to this standard: 

Title 

1985 Electrotechnical voca- 
bulary : Part 50 Telecon- 
trol (first revision ) 

1974 Methods of high voltage 
testing : Part 2 Test 
procedures 

Telecontrol equipment 
and systems : Part 6 Glos- 
sary ( under preparation ) 



IS No. 

1885 (Part 50) 

2071 (Part 2) : 
12746 (Part 6 ) 



3 TERMINOLOGY 

3.1 For the purpose of this standard, the defini- 
tions given in Part 6 of this standard ( under 
preparation ) in addition to those given in IS 1885 
(Part 50) : 1985 shall apply. 

4 TEMPERATURE, HUMIDITY AND 
BAROMETRIC PRESSURE CLASSIFICATION 
OF LOCATIONS 

4.1 General 

4.1.1 This standard ( Part 2 ) lists the tempera- 
ture, humidity and barometric conditions which 
telecontrol equipment may be exposed to during 
operation. 

4.1.2 The influencing quantities considered in 
this part are limited to those which may directly 
afiect the performance of telecontrol systems. 
The effects upon personnel are not within the 
scope of this standard. 

4.1.3 The conditions of temperature and humi- 
dity are classified according to severity dictated 



by the location and, where appropriate, more 
than one set of limit values for a particular 
location may be given. 

4.1.4 The severity of the various operating 
conditions is shown by limit values rather than 
by means of average values. It is recognizee that 
extreme or special operating conditions exist 
where values may be greater or lesser than 
those stated. These may be covered by the use 
of 'special' categories listed as Ax> Bx, etc, 
which shall be negotiated between the purchaser 
and the supplier. 

4.1.5 The conditions classified in this standard 
apply to permanent conditions during which the 
equipment shall perform normally in accordance 
with the defined specifications taking into 
account the effects of temperature and humi- 
dity. It is recognized that permanent operation 
at maximum ratings may reduce the life span of 
equipment. 

4.1.6 Clauses 4.2 to 4.6 establish types of air 
conditioned, heated and/or cooled, enclosed, 
sheltered and outdoor locations based on appro- 
priate combinations of temperature and humi- 
dity limit specifications. Clause 4,6 presents a 
summary of location classes for telecontrol 
purposes. 

4.1.7 It should be noted, however, that the 
location classes as specified below are defined 
by the ranges of temperature and humidity that 
may be experienced and do not necessarily 
correspond to the type of enclosure ( air condi- 
tioned, heated or cooled, etc ) listed above 
since, for example, a temperate climate class 
B3 ( -u5 to +40X, 5 to 95 percent RH ) could 
exist in a sheltered location without recourse to 
heating or cooling. 

4.1.8 For the purposes of this standard, 'tempe- 
rature and humidity' shall be considered as 
*room' or location condition measured at a 
single representative point within a local envi- 
ronment and with equipment running in its 
normal manner. 

4.1.9 This measurement point shall be adjacent 
to the equipment to which the operating condi- 
tions apply. The measurement point shall be 
exposed to free air circulation and shall not be 
significantly affected by heat from the equip- 
ment nor by direct solar radiation and similar 
effects. 



1 
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4.1.10 The actual air temperature ( and corres- 
ponding relative humidity ) surrounding the 
equipment ( as within cabinets, racks and 
behind panels ) may differ significantly from this 
measured value depending on heat generated, 
radiation, air circulation, etc, all of which 
should be taken into account. 

4.1.11 Because a simple description of a realis- 
tic combination of high temperature and high 
humidity is difficult, this inter-relationship is 
specified in charts for each class. 

NOTE — These charts are extracted from the so 
called Uta charts; relative air humidity ( U ), air 
temperature ( t ), absolute air humidity ( a ), charts. 
Only the parameters appropriate to the particular 
class are shown in order to improve the clarity. 

4.2 Air Conditioned Locations ( Class A ) 

4.2.1 This class applies to locations where provi- 
sion is made to control air temperature and 
humidity within specified limits. 

4.2.2 These locations are usually provided where 
process control computers and other electronic 
equipment requiring a controlled air environ- 
ment are installed. Major central control 



rooms and any associated equipment rooms are 
normally in this category. 

4.2.3 Two classes are specified in Table 1. 

Table 1 Air Temperature and Humidity Classes 
for Air Conditioned Locations 



Class 



Air Temperature 



Humidity 



Range, ^C Maximum Relative Absolute 

Rate of Humidity, Humidity 

Change, percent 

"C/h 



Ai 



Not iess 
than +18 
nor more 
than +27 
and con- 
trolled at 
— 2 within 
this span 



35 to 75 



See 
Fig. 1 



Ax 



Special 



*May have to be reduced to \1 if magnetic tapes are 
to be used. 



0> C^ N 



Absolute air humidity (g/m^ dry air at 101.3 kPai 




1 1 r 

-40-30-20 -10 



r 
50 
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20 30 40 
Air temperature i^C) 

Fig. 1 Humidity vs Temperature for Air Conditioned Locations 



and/or Cooled Enclosed Locations Table 2 



4.3 Heated 
( Class B ) 

4.3.1 Where equipment is enclosed in a location 
provided with heating and/or cooling facilities 
and where conditions are maintained within 
specific limits which may or may not be con- 
trolled automatically. 

4.3.2 Temperature and humidity control within 
the limits of Class Bl {see Table 2 ) is recom- 
mended for work space where operating or 
maintenance personnel may have to work for 
sustained periods. Classes B3 and B4 are suit- 
able for most ranges of telecontrol equipment 
but considerable human discomfort can exist 
under continued exposure to the extremes of 
temperature of Class B3 or B4 {see Fig. 2 ). 

4.4 Sheltered Locations ( Class C ) 

4,4,1 The equipment is protected against direct 
exposure to the elements — direct sunlight, rain- 
fall and other precipitation, full wind pressure, 
etc. 

Neither heating nor cooling is normally pro- 
vided. 
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Air Temperature and Humidity Classes 
for Enclosed Locations 

{Clause 43.2) 



Class Air TempeTature 



Bl 
B3 
B4 
Bx 



Range, 
°C 



+ 15 to +30 

+ 5 to +40 
+ 0to +55 



Maximum 

Rate of 

Change, 

°C/h 

10 

10 

20 

Special 



Humidity 

/ -^ 

Relative 
Humidity, 

Percent 



10 to 75 
5 to 95 
5 to 95 



Maximum 

Absolute 

Humidity, 

g/m^ 

20 

28 
28 



NOTE — Temporary condensation may occur during 
maintenance when spare parts are introduced which 
have been stored at a lower temperature than that 
prevailing in the telecontrol equipment environment. 

4,4.2 Ventilation, if any, is by natural means. 
Since the shelter may not be completely 
weathertight, these locations may be subject to 
some ( limited ) wind-driven precipitation. 
Sheltered locations may include unheated ware- 
houses for storage and enclosed bodied trucks 
for transportation and it should be noted that 
in some cases humidity may rise to a value at 
which condensation takes place. 
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Fig. 2 Humidity vs Temperature for Enclosed Locations 
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4.4.3 Three such classes are specified in Table 3. 
( also see Fig. 3 ). 

Table 3 Air Temperature and Humidity Classes 
for Sheltered Locations 



Class 


Air Temperature 

Range, ''C Maximum 
Rate of 
Change, 

°C/h 


Humidity 

Relative Maximum 

Humidity, Absolute 

Percent Humidity, 

g/ni' 


CI 


-25 to +55 


20 


5 to 100 

including 
condensa- 
tion 


28 


C2 


-40 to +70 


20 


5 to 100 
including 
condensa- 
tion 


28 


Cx 




Special 







4.5 Outdoor Locations ( Class D ) 

4.5.1 Where the equipment is exposed to outdoor 
atmospheric conditions including direct sun- 
shine, wind, rain, sleet, snow, icing, etc. 



4.5.2 Transducers, actuators, etc, and special 
instruments for measurement of climatic condi- 
tions or pollution are often located in outdoor 
locations. 

4.5.3 It should be noted that rapid changes of 
temperature may occur in outdoor locations 
and of particular importance is the temperature 
gradient between sunny and shaded areas of 
exposed equipment. 

4.5.4 Three classes for outdoor locations are 
given in Table 4. 

4.6 Summary of Location Classes 

A summary of the location classes as specified 
in 4.2 to 4.5 is given in Table 5. 

4.7 Barometric Pressure 

4.7.1 In general barometric pressure results 
from altitude; it varies to some extent accord- 
ing to weather conditions. Artificial pressuriza- 
tion may be needed in certain locations. 

4.7.2 The psychrometric charts in 4 are based 
on the standard atmospheric pressure of 
101-3 kPa. For the purpose of this standard, it 



Absolute air humidity (g/m^ dry air at 101.3 kPa) 
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Fig. 3 Humidity ys Temperature for Sheltered Locations 
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may be assumed that changes in moisture content 
from those at standard conditions due to pres- 
sures between 86 kPa and 108 kPa, will not 
change the designated type of location class. 
This assumption may be extended for most 
cases of lower pressures such as 66 kPa. How- 
ever, this extension should be the subject of 
careful consideration. 

4.7.3 Three classes are specified in Table 6. 

5 MECHANICAL INFLUENCES 

5.1 General 



5.1.1 This clause provides users and suppliers 
of telecontrol equipment with a uniform listing 
and classification of mechanical influences of 
operating conditions to which equipment may 
be exposed in specified location and also during 
storage, handling and transportation. Conditions 
for transportation are for equipment in suitable 
packages with appropriate locking and clamp- 
ing devices to prevent damage. 

5.1.2 This clause deals with the specific operat- 
ing conditions arising out of mechanical stress, 
such as vibration, shock and seismic effects. 



Table 4 Air Temperature and Humidity Classes for Outdoor Locations 

( Clause ^,5 A) 



Class 


Air Temperature ( 


see Note 1 ) 


Humidity 






Range, °C 


Maximum Rate of 
Change, °C/h 


Relative Humidity, 
Percent 




Absolute Humidity 


Dl 


-25 to +70 




20 


5 to 100 

including 

condensation 






No technical 
limitation 


D2 
Dx 


-40 to +85 




20 
Special 


5 to 100 

including 

condensation 






No technical 
limitation 


NOTES 

















1 The upper temperatures represent the surface temperature of the equipment resulting from air temperature 
( measured in the shade ) plus the effects of solar radiation. 

2 There is no figure for Class D since there are no technical limitations to the water content. 



Table 5 Summary of Location 

( Clause 4.6 ) 



Classes 



Type of 
Location 

Air conditioned 


Class 

Al 
Ax 


Air Temperature 


Humi 


dity 

Hi 




Range, °C 
+ 18 to +27 


Maximum Rate 
of Change, 

X/h 

5 


Relative 

Humidity, 

Percent 

35 to 75 


Maximum 
Absolute 
imidity, g/m* 

see Fig. 1 






Special 








Meated and/or 
cooled 


Bl 
B3 

B4 

Bx 


+ 15 to +30 

+ 5 to +40 
+ to +55 


10 
10 
20 


10 to 75 
5 to 95 
5 to 95 




20 

28 
2S 






Special 








Sheltered 


CI 

C2 

Cx 


-25 to +55 
-40 to +70 


20 
20 


5 to 100 

including 

condensation 

5 to 100 

including 

condensation 




28 
28 






Special 








Outdoor 
( see 4,5 ) 


Dl ^ 
D2 

Dx 


-25 to +70 
-40 to +85 


20 
20 


5 to 100 

including 

condensation 

5 to 100 

including 

condensation 




No 

technical 

limitation 

No 

technical 

limitation 






Special 
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Table 6 Location Classes of Barometric 
Pressure 

( Clause 4.7.3 ) 



5.2.1 Low Frequency Vibration 



Barometric Pressure 
(kPa) 

86 to 108 



Class 

BBl 

BB2 66 to 108 

BB X Special 

NOTE — As the barometric pressure is not constant 
it is not possible to tell precisely the corresponding 
height above sea level. At medium barometric pres- 
sure 108 kPa corresponds to m, 86 kPa to 1 000 m, 
66 kPa to 3 000 m above sea level. 



5.2 Vibration 

Local sinusoidal vibrational environments may 
be expressed by combinations of the following 
interrelated parameters: frequency of oscillation 
/, peak acceleration a, peak displacement s^ and 
maximum velocity v. 

The relationships are defined by the formulae: 



a 

f 



and s = 



1 



( 2 . )« p 



and illustrated in the nomograms given in Fig. 4 
and 5. In telecontrol applications random vibra- 
tions occur. At the present time there is insuffi- 
cient data to specify these conditions. 



5.2.1.1 The nomogram 
low frequency classes 
150 Hz. 



( Fig. 4 ) illustrates the 
ranging from 0*1 Hz to 



5.2.1.2 This nomogram is intended to cover the 
most common vibrational spectrum found 
within installation environments and in trans- 
portation. The severity criteria chosen to 
present the different vibration levels are lines 
constant displacement ( amplitude ) at frequen- 
cies less than or equal to 10 Hz, and lines of 
constant acceleration above 10 Hz, 

5.2.1.3 Four classes have been identified in this 
frequency band ( see Table 7 ). 

5,2,2 High Frequency Vibration 

5.2.2.1 The second nomogram ( see Fig. 5 ) 
illustrates the higher frequency vibration condi- 
tions ranging from 10 Hz to 10 kHz. In this 
range it has also been common practice to 
express vibration levels with lines of constant 
peak displacement ( amplitude ) below frequen- 
cies of 60 Hz, and lines of constant accelera- 
tion above these frequencies. 

5.2.2.2 Four classes have been identified in this 
frequency band as shown in Table 8. 



102 






jy 10° 



10" 



10-2 















r V = 300 mm 


/s 








/ 


^./' 








.-^ 




^V - 30mm/s 


'^^ 




^ 






^^ 


w". 


/ 


^ 








x-" 


/" 


c V = 3 mm/s 




^ 


W// 


/ 


,-" 








-/t; 


V 














// 


/ 















0.1 



0,5 1 



5 10 
Frequency \Hz\ 



50 100 



500 1000 
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Fig. 5 Peak Displacement ( Amplitude ) and Velocity with High Frequency Vibrations 

Table 7 Low Frequency Vibration Classes 

( Ctewje 5.2.1.3) 



Class 


Peak Displacement 

( Amplitude ) s at 

Frequencies < 10 Hz 

(mm) 


Peak Acceleration a above 
10 Hz 

(m/sM 


Typical Applications 


VLB 


<0-3 


< J ( ^01 X g ) 


Control rooms normal field 
installation 


VL3 


< V^ 


< 5 ( '-^0'5 X g ) 


Special field installation 
light transport 


VL5 


< 70 


< 20 (-^.2-0 X g) 


Heavy transport 


VL7 


< 15 


< 50 ('-50 X g) 


Mobile operation 


VLx 


> 15 


> 50 (-^5'0 X g ) 


Special application 



Table 8 High Frequency Vibration Classes 

( Clause 5.2.2.2) 



Class 


Peak Displace- 
ment ( Amplitude ) 
5 at < 60 Hz 


Peak Accelera- 
tion a above 
60 Hz 




( mm ) 


(m/s^) 


VHl 


<0'015 


< 2 ( --0-2 g ) 


VH3 


< 0075 


K lo(--rog) 


VH5 


<0-20 


< 30(--3 0g) 


VH6 


< 035 


< 50 ( --5^0 g ) 


VHx 


> 035 


>50('-'5*0g) 



5.2.3 Vibrational Seventy 

5.2.3.1 For practical purposes it is miportant 
to express the severity of vibration and its 
effect on telecontrol equipment. Neither a 
constant amplitude line nor a constant accele- 
ration line over a broad frequency range can 
represent a constant vibrational severity level. 

5.2.3.2 Constant velocity lines were chosen as 
the most useful means to represent vibrational 
severity levels because the kinetic energy 
imparted on any mass m is 1/2 mv^, so that 
constant velocity lines represent constant kine- 
tic energy lines of a mass m. 
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5.2.3.3 Table 9 and Fig. 4 ( dotted lines ) 
the severity classes laid down. 

Table 9 Vibrational Severity Classes 



show 



Class 


Velocity v 
( mm/s ) 


Frequency 
Range 
(Hz) 


Examapies 


VSl 


«^ 3 


1 to 150 


Control room and 
general industrial 
environment 


VS2 


< 30 


1 to 150 


Field equipment 


VS3 


< 300 


1 to 150 


Field equipment 
including trans- 
portation 


VSx 


> 300 




Special 



5.2.4 Vibration Time Classes 

5.2.4.1 The vibration classes as described 
in 5.2.1 and 5,2.2 do not specify the time dura- 
tion of the vibration conditions. Since vibration 
can occur over various time periods, the occur- 
rence time should be specified from the list of 
preferred values in Table 10. Occurrence time 
(%) means that part of the vibration which 
occurs during a specified time period. 

5.2.4.2 Table 10 is the compilation of values for 
vibration classes. 

Table 10 Vibration Time Classes 



specify a height of free fall on to a specified 
flat surface. This method is used to express the 
shock phenomena which occur during manhand- 
ling in storage and in loading and unloading 
during the transport of equipment. 

5.3.1 Preferred Combinations of Acceleration 
Values a and Duration Values t ( see Table 11 ) 

Table 11 Mechanical Shock Classes 

Showing Preferred Combinations 

of a and t 



Class 

SHI 
SH2 
SH3 
SH4 
SH5 
SH6 



( mls^ ) 

40 
70 

100 

250 

500 
1 000 



r 

( ms ) 

100 

50 

20 

10 

5 

2 



5.3.2 Equipment Transportation 

Table 12 is the compilation of shock accelera- 
tion and duration for typical transport condi- 
tions. 

Table 12 Shock Acceleration Values 



Class 

VTl 
VT2 

VT3 



Occurrence Time 

Percent 
Up to 100 
Up to 10 
Up to 1 



5,3 Mechanical Shock 

There are two ways of specifying shock pheno- 
mena. The first method is to specify a value of 
acceleration and deceleration together with its 
duration over a half sine wave. This method is 
used to express shock phenomena which occur 
mainly dming transportation and operation of 
equipment or which occur continuously in 
mobile applications. The second method is to 



Type of 
Transport 


Acceleration a 

( m/s^ ) 


Duration t 

( ms ) 


Road 


25...200 


50... 5 


Rail 


50...500 


20... 3 


Sea 


15 


50 


Air 


15...50 


20... 10 



5,3.3 Free Fall Conditions 

Shock stress of equipment also can be defined 
by free fall heights with equipment weight as a 
parameter. Additionally a relation to typical 
transport methods is given in Table 13. 



Table 13 Free Fall Height Classes 



Class 


Free Fall Heights 


in m for Equipment Mass 

- ,>. ^ 

to 100 kg > 100 kg 


Type of Transport 




< 20 kg 


20 




SFl 


0-25 




0*25 


01 


Aircraft* air cushioned 
trucks/lorries 


SF2 


r20 




10 


0-25 


Ship, railway, standard trucks 
on normal roads 


SF3 


1*50 




\-2 


0-5 


Trucks/lorries on bad roads 
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5.3.4 Shock Repetition Rate 

Shock may occur over various time periods. 
The occurrence time should be specified from 
the list of values given in Table 14. 

Table 14 Shock Repetition Classes 



Table 15 Intensity Classes of Earthquakes 

( Clause 5.4.2.9 ) 



Class 


Rate of Occurrence 


SRI 


< 1 per 10 seconds 


SR2 


< 1 per minute 


SR3 


< 1 per hour 


SR4 


< 1 per day 



Class 


Description of 
Intensity 


Intensity of 
Metca!U.Scale 


SI 


Light to medium 
earthquakes 


Up to VI 


S2 


Medium to heavy 
earthquakes 


Up to VIII 


S3 


Heavy to very heavy 
earthquakes 


UptoX 



5.4 Seismic Effects ( Earthquakes ) 

5.4.1 To classify the severity of earthquakes 
using the usual mechanical parameters is diffi- 
cult since the disastrous results of an earth- 
quake are obtained by unpredictable combina- 
tions of movements of the earth's crust. 

5.4.2 Quantification of Earthquakes 

5.4.2.1 It is customary to describe an earth- 
quake and its local effects by magnitude and 
intensity. 

5.4.2.2 The magnitude of an earthquake indi- 
cates its strength at the source and is expressed 
by the scale of Richter. The magnitude is deter- 
mined by the deflections of seismographs at 
defined locations on the earth together with the 
accurate time. 

5.4.2.3 The scale of Richter runs from 1 ( can- 
not be felt, only registered by instruments), to 9 
( total catastrophe ). 

5.4.2.4 In contrast the local effects of an earth- 
quake on houses and buildings, etc, are expres- 
sed by the intensity scale of Mercalli-Cancani 
for that locality. 

5.4.2.5 The Mercalli-scale is therefore associa- 
ted with the actual intensity at a defined loca- 
tion on earth. 

5.4.2.6 The Mercalli-scale runs from I ( cannot 
be felt but can be registered by instruments ), 
to XII ( total catastrophe ). 

5.4.2.7 It is suggested to use the figures of the 
Mercalli-scale to describe the conditions of an 
industrial location on or near geological unsta- 
ble environments thereby taking into account 
the distance from the known seismic activity 
sources in the area. 

5.4.2.8 Table 16 gives a listing of the scale of 
Richter as well as the scale of Mercalli. 

5.4.2.9 For telecontrol equipment being install- 
ed at unknown locations three classes of seis- 
mic stress related to Mercalli-scale are defined 
in Table 15. 



6 POWER SUPPLY 

6.1 General 

6.1.1 This standard ( Part 2 ) considers the 
operating conditions related to power supplied 
to telecontrol systems or part of a system. 
Power conditions for calibration and test pur- 
poses are not within the scope of this standard. 

6.1.2 Electrical energy for operation of systems 
may be provided by: 

a) direct connection to a single power 
source. 

b) connection to a power supply device, 
interposed between the power source and 
system or part of a system. 

c) auxiliary stand-by or back-up supply 
which provides for operation of the 
system or parts of the system in case of 
maintenance or failure of the main 
power supply. 

6.1.3 In this standard, there is no classification 
based on the impedance of the power supply. 

6.1.4 The effect of the power supply impedance 
is taken into account by its effect on the power 
voltage under varying load conditions: 

— Maximum voltages are the values which 
occur under minimum load conditions. 

— Minimum voltages are the values which 
occur under full load conditions. 

6.2 AC Supply 

For this standard only alternating current 
supplies having the same general characteristics 
as those exhibited by the public network supply 
are considered. AC supplies at higher frequen- 
cies, for example, 400 Hz, are not included. 

The standard voltages are as follows: 

Single Phase Three Phase 

240 V at 50 H/ 415 V at 50 Hz 

6.2,1 Voltage Tolerances 

The voltage tolerances relevant for telecontrol 
equipment are given in Table 17. 



Table 16 Phenomena of Earthquakes Related to the Scales of Richter and Mercalli 

( Clause 5.4.2.8 ) 
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Magnitude 
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— XII Exceptionally cctastrophical : general destruction, cracks in rocks, change in landscape; many land- 15,00 
slides. 

~ XI Catastrophical : general destruction of buildings; rails are bent; ground cables and piping are 1,0.00 

destroyed. 

X K^r>^ (^^s/rwcn've : destruction of many buildings; landslides and rifts in the earth's crust; damage to 5.00-10.00 

dams and dykes. 

^ Destructive : many buildings heavily damaged, damage to foundations; underground pipelines are 2.00-5.00 

broken. 

— VIII Damaging : panic; general damage to buildings; weaker buildings partially destroyed. 

VII Very strong : damage to many buildings; chim.neys break off; waves in ponds; church bells ring, 

VI Strong : scare reactions; objects falling in the house; trees move; poorly built housing is damaged, 0.20-0.50 

V Fairly strong : generally felt; hanging objects start swinging; pendulum clocks stop. 

IV Not strong : felt by many, vibrations as of heavy traffic; rattling of windows and doors. 

jjj Weak : felt by some people only; vibrations as of passing traffic. 

jj Very weak: only under very good conditions sensed at all. 

— I Registered only by seismographs. 
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Table 17 AC Voltage Tolerance Classes 

( Clause 6.2.1 ) 



Class 

AC2 
AC3 

AC4 
ACx 



Tolerance of Nominal Voltage 

Percent 
+ 10 to -10 
+ 10 to -15 
+ 15 to -20 

Special 



6.3,1 Voltage Tolerances 

Five classes of voltage tolerance are specified 
in Table 20. 

Table 20 DC Voltage Tolerance Classes 



6.2.2 Frequency Tolerances 

The frequency tolerances relevant for tele- 
control eqnipment are given in Table 18. 

Table 18 Frequency Tolerance Classes 



Class 

Fl 
F2 
F3 
Fx 



Tolerance of Nominal Frequency 

Percent 
± 02 
± 10 
±5'0 
Special 



6.2,3 Harmonic Content 

6.2.3.1 Harmonic content is defined as the 
percentage of the square root of the sum of the 
squares of the harmonic voltages to the power 
frequency voltage. 

6.2.3.2 Two classes of harmonic level are 
provided in Table 19. 

Table 19 Harmonic Level Classes 



Class 
H2 

H4 



Harmonic Level 

Less than 5 percent 
Less than 20 percent 



NOTE — Transient or ripple voltages may also be 
present on an ac supply derived from the public 
network which are deliberately induced in order to 
provide a ripple control system ( or similar ). The 
effects of such signals are similar to those produced 
by harmonics. 



6.3 DC Supply 

The most commonly used 
ages are given as follows: 



nominal dc volt- 



250 
220 
125 
110 

60 
48 
24 
12 



Non-preferred values 



Preferred values 



NOTE — Sometimes it is normal practice lo provide 
250/220 V or 125/110 V station batteries. The use 
of such high voltages are not recommended for tele- 
control equipment. If such usage is essential then 
the characteristics shall be agreed upon between the 
user and the supplier. 



Class 

DC2 
DC3 
DC4 
DCx 



Tolerance of Nominal Voltage 

Percent 
+ 10 to -15 
+ 15 to -20 
+ 30 to -25 

Special 



DCBl +15 to -10 

DCB2 +20 to -15 

NOTE— Class DCB is established for operation of 
equipment supplied by batteries being steadily 
charged. 

6.3.2 Earthing Arrangements 

Four classes of earthing are specified in 
Table 21. 

Table 21 Earthing Condition Classes 

Class Condition 

E+ Positive on earth 

E— Negative on earth 

EC Centre point earthed 

EF Floating ( that is, free 

from earth ) 
NOTE — No recommendation is made as to which 
earthing class is preferred but it should be noted that 
positive earthing is a common practice. 

6.3.2.1 When floating power supplies arc 
employed, it is possible that high static voltages 
may build up and this may be detrimental to 
electronic equipment. A drainage resistor of 
some high value should be employed ( for 
example, 1 MO ). 

A single earthpoint should be used to minimize 
ground loop conditions. 

6.3.3 Voltage Ripple 

6.3.3.1 For the purpose of this standard, ripple 
voltage is defined as the percentage of peak to 
peak value of the total a.c. component of the 
power supply voltage to the measured (average) 
power supply voltage, as measured at rated 
load. 

6.3.3.2 The ripple voltage should be measured 
at the input terminals of the telecontrol equip- 
ment with the d.c. supply connected. 

Five classes are specified in Table 22, 

6.3.4 Incidental Transient Disturbances 

The electrical power interfaces shall be design- 
ed to provide surge withstand capability against 
incidental transient disturbances superimposed 
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on the direct current power supply input: 
Maximum value ±20 V 

Maximum duration 10 ms 

Maximum gradient 100 V/ms 

Table 22 Ripple Classes 

( Clause 6.3.3.2 ) 



Class 

VRl 
VR2 
VR3 
VR4 
VRx 



Ripple ( % of 
Nominal d.c. Voltage) 

< 02 

< 10 

< 50 

< 150 
Special 



6.4 Supply Interruption 

6.4.1 A power supply interruption occurs when 
the supply voltage drops below the voltage tole- 
rance level set for the particular equipment. 
The time of interruption is defined as the maxi- 
mum time, during which the voltage is below 
the voltage tolerance level, before the equip- 
ment shuts down. 

6.4.2 The classes of Table 23 are valid for a.c. 
as well as for d.c. power supplies. 

6.4.3 When the interruption persists for longer 
than a given minimum time, the equipment shall 
stop operation correctly and restart automati- 
cally. 

6.4.4 The ability of the equipment to tolerate 
an interruption is reflected by the classes given 
in Table 23. 

6.5 Voltage Withstand 
6.5.1 Nature of Interference 

Table 23 Interruption Time Classes 



Class 

VI \ 
VJ 2 
VI 3 
VI 4 
VI X 



Time of Interruption 

ms 

< 1 
<5 

< 20 
<200 

Special 



6.5.1.1 Telecontrol equipment may be subjected 
to high voltage interference levels, imposed at 
the input to the power system, also superimpos- 
ed upon the power supplies to telecontrol 
equipment. 

6.5.1.2 The nature of this interference may take 
one of two forms: 

a) Insulation breakdown voltage { Vrms) — Sus- 
tained interference lasting up to a period 
of one minute in which the interfering 
voltage is basically sinusoidal at the 
fundamental frequency of the power 
system, that is, 50 Hz. A breakdown of 
insulation under these conditions could 
affect human safety and damage equip- 
ment. 

b) DC impulse voltage ( peak voltage ) — This 
concerns a single high voltage impulse 
( of either polarity ), having a typical rise 
time of 1*2 /^s and a typical decay time 
of 50 ^s as defined in 4,2.1 of IS 2071 
( Part 2 ) : 1974. 

Such pulses might be induced by a light- 
ning discharge in the general neighbour- 
hood, and could cause permanent damage 
to voltage sensitive components within 
the telecontrol equipment. 

This is not a typical stress situation for 
most telecontrol equipment. 

6,5.2 Withstand Levels 

Four different classes of withstand voltage are 
specified in Table 24. 

Table 24 Withstand Voltage Classes 



Class 



VWl 

VW2 
VW3 
VWx 



NOTE — Classes VW 1 and VW 2 are preferred for 
equipment operating at d.c. voltages below 60 V. 
Classes VW 2 and VW 3 are valid for suppJy voltages 
up to 250 V. 



Insulation Break. 
down Voltage 

KVrme 


DC Impulse 
Voltage (Peak 
Value in kV ) 


0*5 


1 


ro 


2'5 


2-5 


50 


Special 


Special 
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